INTRODUCTION {#sec1-1}
============

The periodontal diseases are the most prevalent oral diseases worldwide especially in developing countries like India. General unawareness, infrequent dental visits, lower socioeconomic status, and illiteracy have contributed to its high prevalence.\[[@ref1]\] Gingivitis and periodontitis are chronic inflammatory disorders of periodontal tissues, that is, gingival, periodontal ligament, cementum, and alveolar bone surrounding the tooth. Microorganisms present in the dental plaque are the main etiologic factors responsible for initiation and progression of periodontal diseases.\[[@ref2]\] Gingivitis is the inflammation of soft tissue and may occur on a periodontium with no attachment loss or on a periodontium with stable and attachment loss that is not progressing. Periodontitis is the inflammation of the supporting tissues of the teeth resulting in the progressive destruction of soft and hard tissues and clinically represented by the pocket formation, gingival recession, or both.\[[@ref3]\] The periodontal diseases are considered as major health concern as these are also the risk factors for many systemic diseases, that is, cardiovascular disease, preterm low birth weight infants, respiratory disease, diabetes mellitus, and cerebral infarction or cerebral stroke.\[[@ref1][@ref4]\]

The community periodontal index of treatment needs (CPITN) is a type of periodontal index developed by the "joint working committee" of the "World Health Organization" and the "Federation Dentaire Internationale."\[[@ref5]\] The majority of previous surveys have used the CPITN index in the estimation of prevalence of periodontal disease and treatment needs (TNs).\[[@ref6][@ref7][@ref8][@ref9][@ref10][@ref11]\] A prevalence study is also known as cross-sectional study, a simplest form of the observational study and is more useful for chronic rather than short-lived diseases. Prevalence of a disease refers specifically to all current cases (old and new) existing at a given point of time.\[[@ref12]\] In India, many epidemiologic studies have been carried out to estimate the periodontal diseases\[[@ref7][@ref8][@ref9][@ref10][@ref11][@ref13][@ref14][@ref15][@ref16]\] but to the best of our knowledge, there is no reported prevalence study in the literature to estimate the periodontal disease and TNs in Varanasi in India and its proximal areas. Therefore, the present cross-sectional survey is designed with the objective to determine the distribution and severity of periodontal diseases and TNs in a hospital-based population attending the dental out-patient department, Sir Sunderlal Hospital, Banaras Hindu University, Varanasi, India, which covers the population coming from various districts of eastern part of Uttar Pradesh and Bihar.

MATERIALS AND METHODS {#sec1-2}
=====================

In the present cross-sectional study, 500 volunteer subjects in the age group ranging from 15 years to 74 years of any gender were recruited from the dental OPD, Sir Sunderlal hospital, Institute of Medical Sciences, Banaras Hindu University, Varanasi, India. This is a tertiary hospital serving the population of the eastern part of northern India.

Inclusion criteria {#sec2-1}
------------------

Age 15-74 years.No periodontal therapy in the last 6 month.Systemically healthy patients.

Exclusion criteria {#sec2-2}
------------------

Acute oral disease.Antimicrobial therapy for 1-month prior to the study.

Structure pretested schedule included the age, gender, address, medical history, history of periodontal therapy, and history of antimicrobial therapy. Periodontal status and Tns of each study subject and sextant were evaluated on the basis of CPITNs that was recorded by a single trained examiner using the dental chair and adequate light. Mouth mirror and WHO probe were used in the study for the examination. The WHO probe has the working tip (ball) of 0.5 mm in diameter and markings at interval of 3.5, 2.0, 3.0, and 3.0 mm (total 11.5 mm) from the working tip with black color coding between 3.5 and 5.5 mm. The ball helps in the detection of calculus, rough margins of restorations or any other irregularities on the tooth surface and reduces the chances of false measurement of the pocket depth.\[[@ref17]\] The WHO probe tip is inserted between the tooth surface and lateral wall of the gingival sulcus and walked around the tooth to determine the pocket depth, subgingival calculus, and bleeding response. The examined sites per tooth were mesial, mid-line and distal on both facial and lingual or palatal surfaces. The dentition was divided into six sextants. The third molars were not included except where they function in place of second molars. Ten index teeth, that is, 17, 16, 11, 26, 27, 37, 36, 31, 46, and 47 were examined in subjects aged 20 years or above. Under the age of 19 years, six index teeth, that is, 16, 11, 26, 36, 31, 46 were examined. Second molars were excluded as index teeth in young subjects up to the age of 19 years to eliminate the false scoring due to pseudopocket formation during eruption of teeth.\[[@ref17][@ref18]\]

A code was given to each sextant, but only highest code was recorded among the examined teeth in individual sextant. After evaluating the periodontal status, TN for each subject was categorized on the basis of the highest code recorded during the examination of all sextants in that subject. The examined sextants were also categorized into the TN groups according to their highest code number. Subjects and the sextants were categorized into the different TN groups such as TN − 0= no treatment (Code 0), TN − 1= oral hygiene instructions (Code 1), TN − 2= oral hygiene instructions + oral prophylaxis and removal of plaque retentive factors (Code 2 and 3) and TN − 3= oral hygiene instructions + oral prophylaxis and removal of plaque retentive factors + complex treatment (Code 4).\[[@ref17][@ref18]\]

Statistical analysis {#sec2-3}
--------------------

Hospital-based clinical data were presented in the form of number and percentage through tables and graphs. Statistical analysis was done by SPSS Version 16.0 which is manufactured by IBM Corporation, New York, United States

RESULTS {#sec1-3}
=======

Among the 500 subjects recruited in the present study, 295 (59%) males and 205 (41%) females were divided into seven age groups, that is, 15-19, 20-24, 25-34, 35-44, 45-54, 55-64, and 65-74 years. Males were more in all age groups except 15-19 years. 25-34 years age group shows the maximum no. of subjects to be examined \[[Table 1](#T1){ref-type="table"} and [Graph 1](#F1){ref-type="fig"}\].

###### 

Age- and gender-wise distribution of subjects
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![Age- and gender-wise distribution of subjects](JISP-19-211-g002){#F1}

[Table 2](#T2){ref-type="table"} shows the age-wise distribution of subjects according the highest code of CPITN index among the examined sextants in a person. Of 500 subjects, 486 subjects had teeth in functional condition in a sextant and 14 subjects were either completely edentulous or not fulfill the conditions of CPITN index. Only 19 (3.9%) subjects in all age groups had healthy teeth with the highest percentage in 15-19 years age group and no person had healthy teeth after 44 years. 32 (6.58%) subjects had bleeding on probing. 246 (50.61%) subjects had calculus on the teeth. 102 (20.98%) persons had shallow pockets that were increased as the age increases. 87 (17.90%) subjects had deep pockets that were maximum in 45-54 years age group thereafter decreased.

###### 

Age-wise distribution of subjects according to the highest code of CPITN\* index
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[Table 3](#T3){ref-type="table"} and [Graph 2](#F2){ref-type="fig"} show the gender-wise distribution of subjects according to CPITN index. Males were more affected with shallow and deep pockets as compared to females who had higher scores of healthy teeth, bleeding on probing and calculus conditions.

###### 

Gender-wise distribution of subjects according to the highest code of CPITN\* index
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![Gender-wise distribution of subjects according to the highest code of community periodontal index of treatment need index](JISP-19-211-g005){#F2}

[Table 4](#T4){ref-type="table"} and [Graph 3](#F3){ref-type="fig"} show the distribution of included and excluded sextants in different age groups. 2786 (95.54%) sextants were included, and 130 (4.45%) sextants were excluded from 486 subjects in the study. Maximum sextants were excluded in the age group of 65-74 years, and none was excluded in the age group of 20-24 years. Negligible sextants were excluded in the age groups of 15-19 and 25-34 years.

###### 

Distribution of included and excluded sextants in different age groups
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![Distribution of included and excluded sextants in different age groups](JISP-19-211-g007){#F3}

Among the 2786 sextants, calculus (Code 2) was found in 1324 (47.52%) sextants as their highest score and healthy periodontium (Code 0) was found in 428 (15.39%) sextants. Others codes, that is, 1, 3, and 4 had approximately equal distribution of sextants, that is, 361 (12.95%), 354 (12.70%), and 320 (11.48%), respectively \[[Table 5](#T5){ref-type="table"} and [Graph 4](#F4){ref-type="fig"}\].

###### 

Distributions of sextants according to CPITN\* index
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![Distribution of sextants according to community periodontal index of treatment needs](JISP-19-211-g009){#F4}

Subjects and sextants were distributed in TN groups on the basis of the highest code of CPITN index. 87 (17.90%) subjects and 320 (11.48%) sextants need oral hygiene instructions, oral prophylaxis, and complex treatment (TN 3). 346 (71.19%) subjects and 1677 (60.19%) sextants need oral hygiene instructions and oral prophylaxis (TN 2). 32 (6.58%) subjects and 361 (12.95%) sextants need oral hygiene instructions. Only 19 (3.9%) subjects were healthy and needed no treatment, whereas 428 (15.36%) sextants were healthy and needed no treatment \[[Table 6](#T6){ref-type="table"} and Graph [5a](#F5){ref-type="fig"} and [b](#F5){ref-type="fig"}\].

###### 

Distributions of subjects and sextants according to TNs
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![Distribution of subjects (a) and sextants (b) according to treatment needs](JISP-19-211-g011){#F5}

DISCUSSION {#sec1-4}
==========

The present cross-sectional prevalence study aimed to assess the prevalence of periodontal disease and the TNs of the subjects those visited to the dental OPD, Sir Sunderlal Hospital, Institute of Medical Sciences, Banaras Hindu University, Varanasi, India, a tertiary hospital. Of the 500 subjects, 486 subjects had teeth in functional condition, and 14 subjects were either completely edentulous or not fulfill the conditions of CPITN index. Healthy periodontium was found in 19 (3.9%) subjects with the highest percentage in 15-19 years age group and after 44 years no person had healthy teeth.

In the present study, the prevalence of periodontal disease was found to be 96.30%. Periodontal diseases in the early stages were more prevalent in the younger age groups as compared to advanced stages that were more prevalent in older age groups. Calculus was present in 246 (50.61%) subjects that is most frequently observed periodontal condition. Deep pockets were found in 87 (17.90%) subjects that increased as the age advanced up to 45-54 and decreased thereafter. The reason behind this finding might be that CPITN index is based on the measurement of pocket depth and does not record the gingival recession.\[[@ref18]\] Therefore, it may not provide the true extension of periodontal disease. Although it is most frequently used index in the assessment of periodontal disease being a simple, easy, and having international uniformity for screening the population at large scale.\[[@ref18]\] Overall, prevalence and severity of periodontal disease increases with age that is similar with other published studies which have shown that increasing severity of periodontal diseases is due to the untreated cumulative effect of disease process over a period of time instead of ageing process.\[[@ref19][@ref20][@ref21]\] Males were more affected with moderate and severe periodontitis as compared to females that is also consistent with the other reported studies.\[[@ref10][@ref22]\] The factors responsible for this finding may be that males are less health conscious and have poorer oral hygiene than females due to heavy deposition of plaque and calculus.\[[@ref22][@ref23]\] There is difficulty in comparing the data of such observational studies because the results depend upon several factors such as, study designs, sample size, eligibility criteria, recording of data, criteria for assessment of disease, microbial pathogens, disease activity and multifactorial nature of periodontal diseases including age, gender, socioeconomic status, educational status, stress and genetic factors and control of these factors is challenging.

A total of 2786 (95.54%) sextants was included and 130 (4.45%) sextants were excluded from the 486 subjects. Maximum sextants were excluded in the age group of 65-74 years due to either partially edentulism or absence of functional teeth due to periodontal disease or dental caries. Few sextants were excluded in the age group of 15-19, 20-24, and 25-34 years that was due to the history of trauma at a young age. Calculus (code 2) was found in the maximum number of sextants similar to subjects.

In the present study, the findings suggest that only 17.90% subjects and 11.48% sextants need complex treatment. On the other hand, approximately 77.98% subjects and 73.15% sextants require either oral hygiene instructions or oral hygiene instructions or oral prophylaxis. Only 3.9% subjects and 15.36% sextants were healthy and needed no treatment. Finally, the results indicates that majority of the population need primary and secondary level of preventive program to educate, motivate and instruct people about oral hygiene maintenance and provide the treatment in its early stages to reduce the chances of initiation or progression of periodontal diseases.

CONCLUSION {#sec1-5}
==========

Periodontal diseases were found to be 96.30% (highly prevalent) in the study population, and most participants required oral hygiene instructions and oral prophylaxis. To prevent or minimize the progression of the disease, more number of oral health surveys will help in planning of preventive health program at large scale in the beneficence of the society. Qualitative research should be done for welfare of community through "systematic science and community" programs and improved oral health literacy, community education, community-based interventions, and accessible dental services at the primary or community health centers should also be provided to improve the oral as well as systemic health.
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